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(57) ABSTRACT

An actuating drive of an air passage device for an engine
cooling system of a vehicle, the actuating drive including a
drive gear to be driven by an electric motor, which is rotatable
about an axis of rotation, and an output element which is
operatively connected with the drive gear and is movable with
the drive gear along an adjustment path, in order to shift the air
passage device between an open position, in which the air
passage device is opened in order to allow an air stream to
pass through, and a closed position in which the air passage
device is closed in order to minimize an air stream.
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ACTUATING DRIVE OF AN AIR PASSAGE
DEVICE

CROSS-REFERENCE TO A RELATED
APPLICATION

This application is a National Phase Patent Application of
International Patent Application Number PCT/EP2012/
056926, filed on Apr. 16, 2012, which claims priority of
German Patent Application Number 10 2011 007 523.2, filed
on Apr. 15, 2011.

BACKGROUND

This invention relates to an actuating drive of an air passage
device for an engine cooling system of a vehicle.

Such actuating drive comprises a drive gear to be driven by
an electric motor, which is rotatable about an axis of rotation,
and an output element which is operatively connected with
the drive gear and is movable with the drive gear along an
adjustment path, in order to shift the air passage device
between an open position, in which the air passage device is
opened in order to allow an air stream to pass through, and a
closed position in which the air passage device is closed in
order to minimize the air stream.

Such air passage device can be arranged for example at the
front of the vehicle and control an air stream into an engine
compartment of the vehicle. For this purpose, the air passage
device for example can include closing elements in the man-
ner of slats, which can be shifted in order to vary the flow
cross-section for the air stream and in this way adjust an air
stream for cooling an engine in the engine compartment.

Such air passage devices are well-known in different
designs. By way of example, reference is made to DE 102008
013 422 A1 and DE 100 47 952 B4.

Conventional actuating drives of passage devices often use
a so-called vacuum cell with a spring-biased membrane. With
such a vacuum cell, a membrane is moved by a solenoid valve
against a biasing spring and a vacuum is passed on, which
effects an adjustment force for shifting the air passage device
in direction of its closed position.

Such vacuum cells have the advantage that they have a
simple construction and are available at low cost. In addition,
they have an inherent safety function in that in the case of a
failure of the energy supply system of the vehicle an opening
of the air passage device is effected automatically, because
the electromagnetic force on the membrane decreases and
due to the spring action the membrane moves the air passage
device back into its open position (so-called “fail-safe”
logic). In the case of a failure of the electrical supply of the
actuating drive, and in case a further electromotive control of
the air passage device is not possible, the air passage device
thus is automatically moved into its open position, so that an
air cooling of an engine to be cooled still is ensured.

It is desirable, however, to use an electromotive driving
device, for example an electric step motor, for an actuating
drive instead of such vacuum cell. A disadvantage when using
avacuum cell consists in that it must be formed comparatively
large, in order to be able to apply a sufficient adjustment force
for closing an air passage device. This is due to the fact that in
an air passage device slats possibly must be moved against a
pressing wind force at a great driving speed of a vehicle, so
that large adjustment forces are required for moving the slats.
The use of an electromotive driving device on the other hand
has the advantage that the same can be dimensioned compara-
tively small. The required adjustment force then is achieved in
that the electromotive driving device is coupled with an out-
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put element via a reduction gear for shifting the air passage
device, so as to transmit a drive movement of the driving
device in a stepped-down manner into an output movement of
the output element.

When a reduction gear is used, the same can effect self-
locking or a high reaction torque in the drive train of the
actuating drive. This is not disadvantageous as such, but leads
to the fact that in the case of a failure of the energy supply
system resetting of the air passage device into its open posi-
tion for increasing the flow cross-section is not easily pos-
sible, because the self-locking actuating drive blocks adjust-
ment forces acting on the output side, and shifting of the air
passage device thus only is possible via the actuating drive.

From DE 10 2009 035362 A1 an actuating drive for an air
passage device is known, which provides two separate actu-
ating devices, namely on the one hand a normal-operation
actuating device and on the other hand an emergency-opera-
tion actuating device. The operation of the actuating devices
is controlled thermally: when a temperature of a predeter-
mined region of the vehicle is below a threshold temperature,
only the normal-operation actuating device is active and
coupled with an output element; when the temperature how-
ever is above the threshold temperature, the normal-operation
actuating device is decoupled from the output element, and
the emergency-operation actuating device moves the output
element in direction of an opening of the air passage device.

SUMMARY

It is an object of the present invention to provide an actu-
ating drive of an air passage device to be driven by an electric
motor, which in the case of a failure of an energy supply
system of a vehicle provides for resetting the air passage
device from a closed position into an open position, in which
the air passage device is opened for allowing an air stream to
pass through.

According to an exemplary embodiment of the invention,
in an actuating drive

a transmission element arranged between the drive gear

and the output element for establishing the operative
connection between the drive gear and the output ele-
ment, and

an actuator which cooperates with the transmission ele-

ment such that in a first position of the actuator the
output element is directly coupled with the drive gear for
movement along the adjustment path and in a second
position of the actuator, at least when the output element
is located in a predetermined portion of the adjustment
path, is movable relative to the drive gear,

is provided.

In an actuating drive according to the invention, the cou-
pling between the drive gear and the output element is accom-
plished via a transmission element which in dependence on
the position of an actuator effects a direct coupling between
the drive gear and the output element or permits a relative
movement between the drive gear and the output element. By
the fact that the transmission element establishes a rigid cou-
pling between the drive gear and the output element it is to be
understood here that in the case of a drive movement of the
drive gear the output element is moved together with the drive
gear. Such direct coupling is provided along the entire adjust-
ment path of the output element, when the actuator is in the
first position. When the actuator, however, is in the second
position, the output element can be moved relative to the drive
gear—under the additional marginal condition that a relative
movement only is possible when the output element is located
in a predetermined portion of the adjustment path, wherein
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the predetermined portion can comprise the entire adjustment
path or a part of the adjustment path.

By providing the transmission element a safety function
(“fail-safe” function) thus is provided, which under certain
conditions provides for a movement of the output element
independent of the drive gear.

The actuator for example can be shiftable between the first
position and the second position in dependence on a voltage
condition of'a voltage applied at the actuating drive, via which
a driving device driving the drive gear is actuated. In particu-
lar the actuator can be in the first position, when a sufficient
voltage is provided via an energy supply system. When this
voltage drops, however, and a sufficient voltage no longer is
applied at the actuating drive, the actuator is shifted into the
second position, so that possibly a relative movement is pos-
sible between the output element and the drive gear. In the
case of a failure of the energy supply, the output element and
together with the output element slats of the air passage
device thus can be shifted in direction of their open position,
in order to ensure that even without an electrical supply of the
actuating drive a sufficient cooling is ensured by means of an
air stream flowing through the air passage device.

Depending on the position of the actuator and depending
on where on the adjustment path the output element is
located, a decoupling of the output element from the drive
gear thus can be effected. That such decoupling not exclu-
sively is made dependent on the position of the actuator, but in
addition the position of the output element on its adjustment
path also is considered, is due to the fact that decoupling and
resetting of the air passage device into its open position is not
required when the air passage device anyway is in the open
position. When the output element thus is located in a portion
of the adjustment path, which corresponds to an open or at
least partly open position of the air passage device, the drive
gear is not decoupled from the output element and the output
element is not shiftable relative to the drive gear. Only when
the output element is in a position on its adjustment path
which corresponds to a closed or at least largely closed posi-
tion of the air passage device, and the actuator in addition is in
its second position (and thereby indicates a failure of a suffi-
cient electrical supply), the output element is decoupled from
the drive gear via the transmission element and thus a relative
movement between the output element and the drive gear
becomes possible.

The output element preferably is shiftably mounted on the
drive gear along a circumferential direction about the axis of
rotation. The transmission element advantageously is
arranged in a non-positive connection between the drive gear
and the output element and can be formed for example by two
levers pivotally connected with each other via a joint. The one
of'these levers is pivotally connected with the drive gear via a
first articulation point and the other one of the levers is piv-
otally connected with the output element via a second articu-
lation point. The transmission element thus forms a hinged
lever which in dependence on the position of the actuator
provides a direct coupling of the drive gear with the output
element mounted thereon or provides for a relative movement
between the output element and the drive gear due to the fact
that the output element can be shifted to the drive gear.

The actuator for example can cooperate with an adjusting
element rotatably mounted about the axis of rotation of the
drive gear, which includes a circumferential cylindrical shell
surface and a cutout arranged at the shell surface, which
interrupts the shell surface. The transmission element is sup-
ported on the shell surface, in order to provide the direct
connection between the drive gear and the output element,
when the actuator is in the first position. In this way, the output
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element and the drive gear are not directly coupled with each
other, so that the output element cannot be moved relative to
the drive gear and during a movement of the drive gear is
rigidly moved together with the drive gear. When the actuator,
however, is in the second position and the output element is
located in a predetermined portion of the adjustment path
(which in particular can correspond to a closed or at least
almost closed position of the air passage device), the trans-
mission element can immerse into the cutout, so that the
output element can be moved relative to the drive gear.

Depending on two logical conditions, namely the position
of'the actuator on the one hand and the position of the output
element on its adjustment path on the other hand, a relative
movement of the output element relative to the drive gear thus
becomes possible, so as to decouple the output element from
the drive gear, when the logical conditions are fulfilled, and
provide for resetting of the air passage device in direction of
its open position.

When it is in its first position, the actuator holds the adjust-
ing element in a support position in which the transmission
element is supported on the shell surface. In the support
position, the output element thus is forcedly coupled with the
drive element along the entire adjustment path, so that the
output element is moved together with the drive element,
when the drive element is driven.

For this purpose, the actuator can directly act on the adjust-
ing element, in that it is directly coupled with the adjusting
element and moves the adjusting element into the support
position or out of the support position. A movement of the
actuator thus is transmitted to the adjusting element, and
depending on the movement of the actuator, i.e. for example
during retraction or extension of a shank of the actuator for
example formed as lifting magnet, the adjusting element is
shifted.

Itis, however, also conceivable and possible that the actua-
tor is not coupled with the adjusting element for moving the
same, but merely acts on the adjusting element in the support
position for holding the adjusting element in the support
position. In its first position, the actuator thus locks the adjust-
ing element in the support position, and when the actuator is
transferred into its second position, it releases the adjusting
element, so that the adjusting element can get out of the
support position. In the support position, the adjusting ele-
ment therefore can rest for example against a stop of a hous-
ing of the actuating drive and in the first position of the
actuator be lockingly held in contact with the stop.

In this case, a movement of the adjusting element is not
effected directly by the actuator, which in the support position
merely lockingly acts on the adjusting element. To move the
adjusting element into the support position and out of the
support position, a mechanical spring for example can be
provided, which couples the adjusting element with the drive
element and is formed to move the adjusting element from the
support position into a release position, in which the trans-
mission element can immerse into the cutout, when the actua-
tor is transferred from its first position into the second posi-
tion and the output element is located in the predetermined
portion of the adjustment path.

In other words, a mechanical spring is provided between
the adjusting element and the drive element, which mechani-
cally biases the adjusting element with respect to the drive
element. When the output element is located in the predeter-
mined portion of the adjustment path, in which decoupling of
the output element from the drive element should be possible,
the bias of the mechanical spring effects that the adjusting
element is moved relative to the drive element from its sup-
port position into the release position, when the actuator
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releases the adjusting element. The adjusting element then is
moved and gets into the release position in which the trans-
mission element can immerse into the cutout at the adjusting
element, so that the output element can be moved relative to
the drive element and thus decoupling of the output element
from the drive element is effected.

The mechanical spring can fulfill a dual function. On the
one hand it serves to move the adjusting element out of the
support position, when the output element is located in the
predetermined portion of the adjustment path and the actuator
unlockingly releases the adjusting element. On the other
hand, however, the mechanical spring also can serve to move
the adjusting element from the release position back into the
support position, when the output element is moved from a
starting position outside the predetermined portion of the
adjustment path, driven by the drive element, in direction of
the predetermined portion of the adjustment path. The
mechanical spring thus also can serve for resetting the adjust-
ing element into the support position, when the output ele-
ment, driven by the drive element, is moved from its starting
position outside the predetermined portion of the adjustment
path—i.e. outside a range of the adjustment path in which
decoupling of the output element from the drive element
should be effected—in direction of the predetermined por-
tion. For this purpose, in dependence on the position of the
drive element relative to the adjusting element a reversal of
direction of the force acting between the drive element and
the adjusting element can be effected, so that a force acts on
the adjusting element out of the support position, when the
output element is located in the predetermined portion of the
adjustment path, whereas a force in direction of the support
position is effected when the output element is moved from a
starting position outside the predetermined portion in direc-
tion of the adjustment path.

The actuator for example can be formed to take the first
position when an electric voltage provided by an energy sup-
ply system of the vehicle lies above a predetermined limit
value, or to take the second position when the electric voltage
of the energy supply system lies below the predetermined
limit value. Depending on the condition of the energy supply
system of the vehicle supplying the actuating drive, the actua-
tor thus is shifted and acts on the transmission element, in
order to possibly provide a decoupling of the output element
and the drive gear.

The actuator for example can comprise an electric or elec-
tromagnetic actuating element. It is, however, also conceiv-
able to pneumatically form the actuator or by using an adjust-
ing element made of a so-called shape-memory alloy. Shape-
memory alloy is understood to be a material which can
assume different shapes depending on the temperature. An
adjusting element made of such shape-memory alloy can be
used to vary an actuator position depending on the tempera-
ture, so as to bring the actuator into the first position or into the
second position.

Preferably, the actuator includes an electric lifting magnet
as actuating element. Such electric lifting magnet is energized
depending on the applied voltage and transfers the actuator, in
the energized condition, into the first position. When the
voltage provided by the energy supply system of the vehicle
drops, so that the voltage is too low or no more voltage is
applied at all, the energization of the electric lifting magnet is
interrupted and the actuator is transferred into its second
position, so that possibly a relative movement—depending
on the position of the output element on its adjustment path—
becomes possible.
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BRIEF DESCRIPTION OF THE DRAWINGS

The idea underlying the invention will be explained in
detail below with reference to the exemplary embodiments
illustrated in the Figures.

FIG. 1 shows a schematic view of a vehicle with an air
passage device arranged at the front of the vehicle.

FIGS. 2A-2D show views of an actuating drive of an air
passage device in a normal operation.

FIGS. 3A-3D show views of the actuating drive with the
actuator in the non-energized condition and the output ele-
ment in a portion of'its adjustment path which corresponds to
a closed or almost closed air passage device.

FIGS. 4A-4C show views of the actuating drive, represent-
ing the return of the actuating drive into a proper operational
condition after a relative movement of the output element
relative to a drive gear of the actuating drive.

FIG. 5 shows a schematic view of a further exemplary
embodiment of an actuating drive with a drive gear and an
output element coupled with the drive gear via a transmission
element in the form of a hinged lever.

FIG. 6 shows a further exemplary embodiment of an actu-
ating drive with a drive gear and an output element which is
coupled with the drive gear via a push rod.

FIG. 7 shows a further exemplary embodiment of an actu-
ating drive with a drive gear and an output element, in turn
coupled via a push rod.

FIG. 8A shows a schematic view of a further exemplary
embodiment of an actuating drive, in which a drive gear and
an output element can be coupled with each other via a trans-
mission element in the form of a ball.

FIG. 8B shows a sectional view along line I-] of FIG. 8A.

FIGS. 9A, 9B show exploded views of a further exemplary
embodiment of an actuating drive of an air passage device.

FIGS. 10A-10F show views of the actuating drive in a
normal operation.

FIGS. 11A-11D show views of the actuating drive with an
actuator in the non-energized condition and an output ele-
ment in a portion of an adjustment path which corresponds to
a closed or almost closed air passage device.

FIGS. 12A-12F show views of the actuating drive, repre-
senting the return of the actuating drive into a proper opera-
tional condition after a relative movement of the output ele-
ment relative to a drive gear of the actuating drive.

DETAILED DESCRIPTION

FIG. 1 shows a schematic view of a vehicle F which
includes an air passage device 1 arranged in an engine com-
partment R in a front region of the vehicle F.

The air passage device 1, which is arranged at the front end
face of the vehicle F in the region of a radiator grille, serves
for controlling an air stream L. into the engine compartment R
for cooling an engine arranged in the engine compartment R.
The air passage device 1 for this purpose includes a number of
adjustable slats 10, which in an open position of the air
passage device 1 provide a large flow cross-section for the air
stream L into the engine compartment R of the vehicle F and
can be adjusted for reducing the flow cross-section.

In flow direction behind the slats 10 a fan 11 is arranged for
sucking in the air stream L.

An actuating drive 2 acts on the slats 10, which is con-
nected with an electric energy supply system 3 of the vehicle
F. The electromotive actuating drive 2 serves for adjusting the
slats 10 for varying the flow cross-section of the air passage
device 1 and is supplied with electricity via the energy supply
system of the vehicle, which for this purpose provides a
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voltage V via which an electromotive driving device of the
actuating drive 2 can be operated.

An exemplary embodiment of such actuating drive 2 is
shown in FIGS. 2A-D, 3A-D and 4A-C in different views and
operating conditions. First of all, reference will be made to
FIG. 2A for the basic construction of the actuating drive 2,
before the mode of operation and the sequence of movements
of'the actuating drive 2 will be explained in detail with refer-
ence to the remaining views.

As schematically shown in FIG. 2A, the actuating drive 2
includes an electromotive driving device 21 in the form of an
electric motor, which via a plug 22 is connected with the
energy supply system 3 (see FIG. 1) of the vehicle F. The
driving device 21 includes a rotatable drive shaft 210 which
meshingly is in engagement with a drive gear 23 mounted on
a shaft 28, which is rotatable about an axis of rotation D. On
the drive shaft 210 a drive worm is formed for this purpose,
which engages into an external toothing 230 of the drive gear
23 formed as spur gear.

The actuating drive 2 includes an output element 25 which
is shiftably mounted on the drive gear 23 along a circumfer-
ential direction about the axis of rotation D and for this
purpose is arranged on a sliding surface 231 of the drive gear
23.

The output element 25 is coupled with the drive gear 23 via
a transmission element 27 in the form of a hinged lever. The
transmission element 27 is formed by two levers 27A,27B, of
which the one lever 27B is pivotally coupled with the drive
gear 23 via an articulation point 270 and the other lever 27A
is pivotally coupled with a fastening point 251 of the output
element 25 via an articulation point 271. The levers 27A, 27B
in turn are pivotally connected with each other via a joint 272,
so that the hinged lever is obtained, which permits a relative
movement between the drive gear 23 and the output element
25, when the levers 27A, 27B can pivot relative to each other.

The output element 25 is coupled with slats 10 of the air
passage device 1 and shifts the same between an open posi-
tion, in which an air stream L can pass through the air passage
device 1, and a closed position in which an air stream L
largely is prevented (cf. FIG. 1). For this purpose, the output
element 25, driven by the drive gear 23, can be shifted along
an adjustment path o corresponding to an angular range of
about 90°, so as to transmit an adjustment force and an adjust-
ing movement onto the slats 10 of the air passage device 1,
wherein an adjustment angle of 0° (cf. FIG. 2A) corresponds
to a maximally open position of the air passage device 1 and
an adjustment angle of about 90° (cf. FIG. 2D) corresponds to
a maximally closed position of the air passage device 1.

On the shaft 28 of the drive gear 23 an adjusting element 26
is arranged, which is pivotable about the axis of rotation D
relative to the drive gear 23 and the output element 25. The
adjusting element 26 has a circularly cylindrical basic shape
with a cylindrical circumferential shell surface 260, which on
its circumference partly is interrupted by a cutout 261. An
actuating rod 241 of an actuator 24 engages the adjusting
element 26 via a lever element 262, which actuator serves for
positioning the adjusting element 26 and for this purpose
includes an electric lifting magnet 240 which acts on the
actuating rod 241. Via a spring 242, the actuating rod 241 is
biased in direction of a retracted position, corresponding to
the position of the actuating rod 241 shown in FIG. 2A.

In cooperation with the adjusting element 26, the actuator
22 serves for controlling the transmission element 27 and
hence for adjusting the coupling between the drive gear 23
and the output element 25. In particular, the adjusting element
26 with its cylindrical shell surface 260 and the cutout 261
arranged thereon is formed to support the transmission ele-
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ment 27, depending on the position of the adjusting element
26 and depending on the position of the output element 25
along its adjustment path o, for a power transmission between
the drive gear 23 and the output element 25, as it is shown in
FIG. 2A, or to permit a relative movement between the output
element 25 and the drive gear 23 for providing a safety func-
tion, as will yet be explained in detail below in particular with
reference to FIGS. 3A to 3D.

FIGS. 2A to 2D initially show the actuating drive 2 in a
normal operation, in which, driven by the driving device 21,
the drive gear 23 and together with the drive gear 23 the output
element 25 is adjusted along the adjustment path o for adjust-
ing the air passage device 1 along a direction of rotation A.

When, proceeding from the position as shown in FIG. 2A,
the drive gear 23 initially is moved in direction of the direc-
tion of rotation A, the adjustment force introduced into the
drive gear 23 is introduced into the output element 25 via the
transmission element 27 and the output element is rigidly
moved together with the drive gear 23. For this purpose, the
joint 272 of the transmission element 27 is supported on the
cylindrical shell surface 260 of the adjusting element 26, so
that kinking of the transmission element 27 in the form of'the
hinged lever is not possible and hence the output element 25
is directly coupled with the drive gear 23 via the transmission
element 27. Due to the fact that the lever 27B of the transmis-
sion element 27 additionally also is fixed against kinking in a
direction pointing away from the adjusting element 26 via a
wedge-shaped protrusion 232 radially protruding to the
inside at the drive gear 23, the transmission element 27 is
locked in place, so that the levers 27A, 27B cannot move
relative to each other and establish the rigid connection of the
drive gear 23 with the output element 25.

During an adjusting movement proceeding from a maxi-
mally open position of the air passage device 1, the actuator
24, as shown in FIG. 2A, initially is not energized, in order to
save the energy expenditure otherwise required for this pur-
pose. In normal operation, the actuator 24 is not energized as
long as the output element 25 is located in a range of the
adjustment path o in which the transmission element 27 with
its joint 272 is supported on the cylindrical shell surface 260
of the adjusting element 26.

When the drive gear 23 is moved in the direction of rotation
A, the output element also is moved and reaches the position
shown in FIG. 2B, in which the air passage device 1 is partly
closed. Because the joint 272 approaches the cutout 261 in the
cylindrical shell surface 260 of the adjusting element 26, the
actuator 24 is energized and the actuating rod 241 is extended
in a direction B according to FIG. 2C, so that the adjusting
element 26 gets into the position shown in FIG. 2C, in which
the joint 272 of the transmission element 27 is supported on
the shell surface 260 of the adjusting element 26 along the
entire adjustment path c.

Due to the support on the adjusting element 26, the output
element 25 in normal operation thus is directly coupled with
the drive gear 23 along the entire adjustment path a and is
moved with the drive gear 23 along the direction of rotation A.

For resetting the air passage device 1 driven by an electric
motor the drive gear 23, driven by the driving device 21, is
moved back against the direction of rotation A, and the output
element 25 correspondingly is shifted back together with the
drive gear 23. Instead of only energizing the actuator 24 when
the output element 25 is moved out of a position correspond-
ing to the open air passage device 1 (cf. transition from FIG.
2A 10 FIG. 2C), the actuator 24 also can be energized perma-
nently in normal operation. This leads to electric losses at the
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actuator 24, but saves a sensor unit and controller for control-
ling the actuator 24 in dependence on the adjusting movement
of the output element 25.

The actuator 24 generally shifts the adjusting element 26 in
dependence on a voltage V, which is provided to the actuating
drive 2 via the energy supply system 3 of the vehicle F. When
a sufficient voltage V is applied at the actuating drive 2, the
actuator 24 is energized (unless the output element 25is in a
position which corresponds to the open air passage device 1,
cf. FIG. 2A). When no sufficient voltage V is applied at the
actuating drive 2, the actuator 24 is not energized and the
actuating rod 241 is retracted in a direction B', as is shown in
FIG. 3A. In this way, the actuator 24 effects a decoupling of
the output element 25 from the drive gear 23, in order to
provide a safety function (“fail-safe” function) when a failure
of a sufficient electrical supply of the actuating drive 2 is
detected, for example because the voltage V has dropped
below a predetermined limit value and in addition opening of
the air passage device 1 is required, because the air passage
device 1 with its slats 10 is in a closed or almost closed
position. In this case, a relative movement of the output ele-
ment 25 relative to the drive gear 23 should be made possible,
in order to automatically return the slats 10 into an open
position, for example under the influence of a suitable spring
bias, in order to ensure an air stream L for cooling an engine
to be cooled in the engine compartment R (see FIG. 1) of the
vehicle F, even if the electrical supply of the actuating drive 2
has failed.

Decoupling the output element 25 from the drive gear 23
here is required, because the actuating drive 2 can be self-
locking with a closed power transmission line between driv-
ing device 21 and output element 25, so that resetting without
actuation of the driving device 21 is not possible or only with
great difficulty. Such self-locking can be effected for example
via the engagement of the drive shaft 210 into the drive gear
23 or via an additional transmission arranged between the
driving device 210 and the drive gear 23.

When the voltage V provided by the energy supply system
3 drops, for example because the energy supply system as a
whole has failed or the electrical connection between the
energy supply system 3 and the actuating drive 2 is impaired,
the electric lifting magnet 240 of the actuator 24 is not (no
longer) energized and the actuating rod 241—due to the bias-
ing spring 242—is shifted into the retracted position as shown
in FIG. 3A. Together with the actuating rod 241 the adjusting
element 26 coupled with the actuating rod 241 via the lever
element 262 also is pivoted and gets into the position shown
in FIG. 3A.

When in the case of a failure of the electrical supply and
thus in the case of a related voltage drop the output element
25, as shown in FIG. 3A, is located in a portion f§ of the
adjustment path a (see FIG. 3A), which corresponds to a
closed or almost closed position of the air passage device 1,
the joint 272 of the transmission element 27 gets into the
region of the cutout 261 at the cylindrical shell surface 260 of
the adjusting element 26, when the adjusting element 26 is
shifted by retracting the actuating rod 241. The joint 272 thus
no longer rests against the cylindrical shell surface 260 of the
adjusting element 26 and hence no longer is radially sup-
ported by the adjusting element 26.

Rather, the transmission element 27 with its joint 272, as
shown in FIGS. 3B, 3C and 3D, can immerse into the cutout
261 of the adjusting element 26, so that a movement in a
direction C ofthe output element 25 relative to the drive gear
23 can be effected and the output element 25 thus can be
moved with fixed drive gear 23. In this way, the output ele-
ment 25 can be shifted in the direction C, in order to transfer
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the slats 10 of the air passage device 1 into an open position of
the air passage device 1 and thus provide for an air stream L
through the air passage device 1.

As shown in FIG. 3D, the output element 25 is movable
with respect to the drive gear 23 by a maximum return path y
which is smaller than the adjustment path o in normal opera-
tion of the actuating drive 2. Due to the relative movement
between the output element 25 and the drive gear 23, the air
passage device 1 thus can be transferred into an at least largely
open position with largely open slats 10.

Decoupling of the output element 25 and of the drive gear
23 thus is effected when two logical conditions are fulfilled.
On the one hand, a drop of the electrical supply voltage V
must be detected at the actuator 24, which indicates a failure
of' the electrical energy supply. Secondly, the output element
25 must be located in a portion [} of the adjustment path a,
which corresponds to a closed or at least largely closed air
passage device 1. Only when these two logical conditions are
fulfilled at the same time does the joint 272 get into the region
of'the recess 261 of the adjusting element 26, so that a relative
movement between the output element 25 and the drive gear
23 is possible for the purpose of opening the air passage
device 1.

The size of the portion § here can be chosen freely. For
example, it can be provided that the adjustment path o
describes an angular range of 90° and the portion f§ corre-
sponds to an angular range 0f 45°. In other words, decoupling
of the output element 25 from the drive gear 23 always is
provided when the slats 10 of the air passage device 1 are
closed for more than 45° (wherein 0° corresponds to an open
position and 90° corresponds to a closed position of the slats
10).

When the output element 25—after a drop of the voltage V
with a closed or almost closed air passage device 1 in con-
nection with the safety function—has been moved relative to
the drive gear 23 in the manner shown in FIGS. 3A to 3D, the
actuating drive 2 must be brought back into a proper opera-
tional condition for resuming the normal operation. For this
purpose, as shown in FIGS. 4A to 4C, the drive gear 23 is
slowly moved back in the direction of rotation A' opposite to
the direction of rotation A, so that the joint 272 is moved out
of the cutout 261 of the adjusting element 26.

When the joint 272, as shown in FIG. 4B, no longer
engages into the cutout 261, the actuating drive 2 gets back
into the condition shown in FIG. 2A and thus into its normal
operation in which shifting of the output element 25 is
effected together with a rotary movement of the drive gear 23.

In a further exemplary embodiment, schematically shown
in FIG. 5, a drive gear 23 can be coupled with an output
element 25 via a transmission element 27 in the form of a
hinged lever. Components of the same function, as also in the
following, are designated with the same reference numerals
as above, as far as this is expedient.

In the exemplary embodiment of FIG. 5—in contrast to the
exemplary embodiment described above with reference to
FIG. 2 to FIG. 4—the transmission element 27 formed by two
levers 27A, 27B coupled with each other via a joint 272 is
designed such that in dependence on the position of an adjust-
ing element 26 it can or cannot evade to the outside.

The mode of operation of the schematically illustrated
actuating drive is such that in the position of the adjusting
element 26 as shown in FIG. 5 the drive gear 23 is directly
coupled with the output element 25 during a movement of the
drive gear 23 about an axis of rotation D, in that the joint 272
of'the transmission element 27 is supported to the outside by
a guideway 29 firmly arranged on a housing of the actuating
drive and by the adjusting element 26. When the drive gear is
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shifted along its adjustment path ., the joint 272 of the trans-
mission element 27 slides along the inside of the guideway 29
or the adjusting element 26, so that the joint 272 cannot evade
to the outside and a direct connection of the output element 25
with the drive gear 23 is established. Correspondingly, the
output element 25 is moved and shifted with the drive gear.

The adjusting element 26, however, is rotatably mounted
about the axis of rotation D and can be shifted in a direction E.
When the adjusting element 26 is shifted in the direction E,
the joint 272 no longer is supported towards the outside in a
portion f§ of the adjustment path 26 and hence is released, so
that a relative movement between the output element 25 and
the drive gear 23 in the manner described above is possible.

In the exemplary embodiment shown in FIG. 5, the trans-
mission element 27 in the form of the hinged lever thus can
evade to the outside, in order to provide for a relative move-
ment between the output element 25 and the drive gear 23.
The mode of operation of the actuating drive otherwise is
similar to the one described above for the exemplary embodi-
ment of FIGS. 2 to 4, so that reference will be made thereto.

In the exemplary embodiment shown in FIG. 6, a push rod
is used as transmission element 27 instead of a hinged lever,
which push rod couples a drive gear 23 with an output element
25. The transmission element 27 in the form of the push rod is
supported on the adjustment path of the drive gear 23 towards
the outside via a housing-mounted guideway 29 and—in the
position of an adjusting element 26 as shown in FIG. 6—sup-
ported on the adjusting element 26, so that the transmission
element 27 in the form of the push rod cannot evade to the
outside and provides a direct, rigid connection of the drive
gear 23 with the output element 25 (the output element 25 and
the drive gear 23 are located in different planes; the output
element 25 is movable relative to the drive gear 23, when the
rigid coupling via the push rod is eliminated).

When the adjusting element 26 is in the position shown in
FIG. 6, the output element 25 is moved together with the drive
gear 23 during a movement of the drive gear 23, in that during
a movement of the drive gear 23 in the direction A the trans-
mission element 27 in the form of the push rod acts on the
output element 25 via a coupling element 273 arranged at the
end of the push rod and pushes the same before itself. When
the drive gear 23 moves against the direction A, it correspond-
ingly pulls the output element 25 with itself. The output
element 25 thus is moved along the adjustment path o
together with the drive gear 23.

When the adjusting element 26 however is moved in a
direction E about the axis of rotation D and the transmission
element 27 in the form of the push rod at its coupling end 273
thus is released radially to the outside in the portion § of the
adjustment path a., the transmission element 27 can evade to
the outside in this portion [} and slide along the output element
25 formed in the manner of a curved guideway. When the
drive gear 23 thus is in a position in which the coupling end
273 of'the transmission element 27 comes to lie in the portion
[ of the adjustment path a., the transmission element 27 with
the coupling end 273 can evade to the outside, when the
adjusting element 26 is shifted in the direction E for releasing
the coupling end 273, so that the output element 25 is movable
in the direction C relative to the drive gear 23. During a
movement of the output element 25 in the direction C, the
transmission element 27 with its coupling end 273 slides
along the output element 25, so that a movement of the output
element 25 in the direction C is not prevented.

In a further exemplary embodiment, shown in FIG. 7, a
transmission element 27 in the form of a push rod in turn is
used, which via a coupling end 273 in a coupling condition
engages into a cutout 252 of an output element 25 and at its
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end facing away from the coupling end 273 is pivotally con-
nected with a drive gear 23, which is arranged in an axial
plane other than the output element 25.

The drive gear 23 and the output element 25 both are
rotatably mounted about the axis of rotation D. An adjusting
element 26 likewise is rotatably arranged about the axis of
rotation D and includes a cutout 261 which is shiftable along
adirection E relative to the output element 25 and in particular
its cutout 252. When the cutout 261 with its radially inner
opening 263 is located in the region of the cutout 252, the
coupling end 273 can immerse into the cutout 261 and hence
release the coupling between the drive gear 23 and the output
element 25, so that the output element 25 is movable relative
to the drive gear 23.

The mode of operation of the actuating drive otherwise is
identical to the one described above. Merely the coupling of
the drive gear 23 with the output element 25 is designed
differently.

In an exemplary embodiment shown in FIGS. 8A and 8B,
a drive gear 23 is coupled or not coupled with the output
element 25 via a transmission element 27 in the form of a ball,
depending on the position of an adjusting element 26. The
drive gear 23 and the output element 25 both are rotatable
about an axis of rotation D, just like the adjusting element 26.

In the position shown in FIG. 8 A, the drive gear 23 and the
output element 25 are directly and rigidly coupled with each
other via the transmission element 27 in the form of a ball, so
that during a movement of the drive gear 23 about the axis of
rotation D the output element 25 will also be moved.

As can be taken from the sectional view of FIG. 8B, the
transmission element 27 in the form of the ball is supported to
the outside by the adjusting element 26, so that the ball 27
cannot get out of a cutout 233, 253, which is formed at the
drive gear 23 and the output element 25. In this case, the
transmission element 27 in the form of the ball lies between
edge portions 234, 254 of the drive gear 23 on the one hand
and of the output element 25 on the other hand, so that a direct
connection of the output element 25 with the drive gear 23 is
established in circumferential direction about the axis of rota-
tion D.

When the adjusting element 26 is shifted in the direction E
about the axis of rotation D, the transmission element 27 in
the form of the ball gets into the region of a cutout 261 at the
adjusting element 26, so that the ball can evade to the outside,
in order to eliminate the coupling between the output element
25 and the drive gear 23, so that the output element 25 can be
moved relative to the drive gear 23.

As can be taken from the sectional view of FIG. 8B, the
output element 25 is mounted on the drive gear 23, in that the
drive gear 23 slidingly engages into a pocket-like formation at
the output element 25.

The schematic views of FIGS. 5 to 8 show possible variants
of the coupling of the drive gear 23 with the output element
25. The actual function of the actuating drive is identical to the
one described with reference to FIGS. 2 to 4. In particular, in
all variants the adjusting element 26 is shiftable via an actua-
tor in dependence on a detected error condition.

FIGS. 9A, 9B to 12A-12F show views of a further exem-
plary embodiment of an actuating drive 2 of an air passage
device, which is formed to provide a fail-safe function and in
its mode of operation resembles to the exemplary embodi-
ment of FIGS. 2 to 4. Components of the same function
correspondingly, as far as expedient, will be provided with the
same reference numerals.

As can be taken from the exploded views of FIGS. 9A and
9B, the actuating drive 2 includes a driving device 21 in the
form of an electric motor, which via a drive shaft 210 and a
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worm 211 arranged thereon is in engagement with a trans-
mission gear 23a. Via a further transmission gear 235 (in the
views of FIGS. 9A and 9B arranged at the back of the trans-
mission gear 23a and therefore not visible) firmly connected
with the transmission gear 23a, the transmission gear 23ais in
engagement with a transmission gear 23¢, which in turn is
firmly connected with a transmission gear 23d. Via the trans-
mission gear 23d the transmission gear 23¢ is in engagement
with a drive gear 23 via its toothing 230.

The transmission gears 23a, 235 as well as the drive gear 23
and an adjusting element 26 as well as an output element 25
are rotatably mounted about a shaft 28 arranged at the housing
20. The transmission gears 23c¢, 234 on the other hand are
rotatably mounted on a different shaft 284 of the housing 21,
which is offset to the shaft 28.

The drive gear 23, analogous to the exemplary embodiment
of FIGS. 2 to 4, is coupled with the adjusting element 26 via
atransmission element 27 in the form of a toggle lever formed
of levers 27a, 27b, wherein the transmission element 27 with
its articulation point 270 is articulated to a fastening point 232
of the drive gear 23 and with its articulation point 271 to a
fastening point 251 of the output element 25.

The adjusting element 26 is coupled with the drive gear 23
via a spring 266, which with one end engages a fastening
point 265 of the adjusting element 26 and with another end a
fastening point 235 of the drive gear 23. The spring 266 is
designed as leg spring and serves to bias the adjusting element
26 with respect to the drive gear 23 depending on the position
of the drive gear 23 relative to the adjusting element 26, as
will yet be explained in detail below.

FIGS. 10A to 10F show the normal operation of the actu-
ating drive 2. In operation, the driving device 21 drives the
drive gear 23 via the transmission gears 23a-23d and puts the
same into a rotary movement about the shaft 28 (in FIG. 10A
in anticlockwise direction). Via the transmission element 27,
the drive gear 23 transmits an adjustment force to the output
element 25, which thus likewise is rotated about the shaft 28
with the drive gear 23 in a forcedly coupled manner (i.e.
likewise in anticlockwise direction). The forced coupling of
the output element 25 with the drive gear 23 is established via
the transmission element 27 in the form of a toggle lever
which with its joint 272 connecting the levers 27A, 27B rests
against a sectionally cylindrical shell surface 260 of the
adjusting element 26 (see FIG. 9A) and correspondingly can-
not evade radially to the inside, so that via the transmission
element 27 the output element 25 is moved together with the
drive gear 23.

At the beginning of the adjusting movement, the adjusting
element 26 is moved from the starting position shown in FIG.
10A into a support position shown in FIG. 10B, in which a
support surface 264 of the adjusting element 26 is in contact
with a stop 200 of the housing 20. The movement of the
adjusting element 26 is effected driven by the spring 266,
which upon movement of the drive gear 23 introduces an
adjustment force into the adjusting element 26 and moves the
same from the position shown in FIG. 10A into the support
position shown in FIG. 10B.

During the further movement of the drive gear 23, the
output element 25—as shown in FIGS. 10C, 10D and 10E—
also is moved, until the output element 25 reaches the position
shown in FIG. 10F, in which an air passage device, a part of
which is the actuating drive 2, is maximally closed.

Via the transmission element 27, the output element 25 is
moved with the drive gear 23 in a synchronous way. Along the
entire adjustment path of the output element 25, the adjusting
element 26 establishes a coupling ofthe drive gear 23 with the
output element 25.
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As can be taken from FIGS. 10D, 10E and 10F, the adjust-
ing element 26 is retained in its support position during the
movement of the drive gear 23 for moving the output element
25, due to the abutment of the support surface 264 at the stop
200. Thus, there is produced a movement of the drive gear 23
relative to the adjusting element 26. This relative movement
leads to the fact that the relative position of the fastening
points 235, 265 of the spring 266 at the drive gear 23 on the
one hand and the adjusting element 26 on the other hand move
towards each other, so that the spring 266 moves from the
position shown in FIG. 10D into the position shown in FIG.
10F.

As a result of the change in position the spring 266 is
rotated, which leads to the fact that the direction ofthe biasing
force acting between the drive gear 23 and the adjusting
element 26 is reversed. In FIG. 10D the biasing force of the
spring 266 acts on the adjusting element 26 such that the same
is pressed in direction of its support position and thus in
contact with the stop 200. In the position of the spring 266 as
shown in FIGS. 10E and 10F, however, the biasing force acts
on the adjusting element 26 such that it is loaded out of the
support position.

To hold the adjusting element in the support position when
the action of the spring force is reversed and thus couple the
drive gear 23 with the output element 25 in normal operation,
a shank 241 of an actuator 24 in the form of a lifting magnet
is extended and engages into a cutout 267 (see FIG. 9A) ofthe
adjusting element 26, so as to lock the adjusting element 26 in
its support position. This is shown in the transition from FIG.
10D to FIG. 10E: in the position shown in FIG. 10D the shank
241 still is retracted; in the position shown in FIG. 10E the
shank 241 is extended. The actuation of the actuator 24 is
effected depending on the angular position of the drive gear
23, so that the adjusting element 26 is locked in its support
position by engagement of the shank 241, as soon as the drive
gear 23 is locked in a predetermined angular position (which
depends on the place of the force reversal of the spring 266).

When the output element 25 is to be moved for opening the
air passage device, the movement is effected exactly the other
way round.

The actuator 24 serves to lock the adjusting element 26 in
the support position by means of its shank 241. When the
shank 241 is extended in normal operation of the actuating
drive 2, as shown in FIGS. 10E and 10F, the adjusting element
26 cannot get out of its support position. The drive gear 23
thus is coupled with the output element 25, so that the output
element 25 is moved together with the drive gear 23.

The actuator 24 serves to provide a fail-safe function, simi-
lar to the one already described above with reference to the
exemplary embodiment of FIGS. 2 to 4. When for example in
the case of a failure of the energy supply system of a vehicle
the shank 241 is retracted, while the output element 25 is in
the position shown in FIG. 10E or 10F, the adjusting element
26 no longer is locked in its support position and is pressed
out of its support position due to the spring action of the
spring 266, as is shown in FIGS. 11A and 11B. This leads to
the fact that the joint 272 gets into the region of a cutout 261
(see FIG. 9A: the cutout 261 corresponds to the end of the
cylindrical shell surface 260) of the adjusting element 26, so
that the transmission element 27 can immerse into the cutout
261 with its joint 272 and the output element 25 therefore no
longer is firmly coupled with the drive gear 23.

The output element 25 thus is movable relative to the drive
gear 23, in that the transmission element 27 can immerse into
the cutout 261 with its joint 272, as is shown in FIGS. 11C and
11D. Due to the free movability of the output element 25, the
air passage device can be opened in connection with a fail-
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safe function, for example when the energy supply system of
the vehicle fails, so that the air passage device can be opened,
in order to provide an air stream for cooling an engine com-
partment also when the energy supply has failed.

Decoupling the output element 25 from the drive gear 23
only is effected when the output element 25 is located in a
predetermined portion of the adjustment path, which corre-
sponds to a closed or almost closed air passage device. In the
exemplary embodiment of FIGS. 9-12 this portion of the
adjustment path is defined in that in this portion the spring 266
effects a reverse bias between the adjusting element 26 and
the drive gear 23, corresponding to a bias out of the support
position (in FIGS. 11A-11B in clockwise direction).

When the output gear 25 is located outside this predeter-
mined portion of the adjustment path, the spring 266 acts on
the adjusting element 26 in direction of the support position.
In this portion of the adjustment path, the shank 241 of the
actuator 24 anyway has not yet been extended, so that a failure
of'the energy supply has no influence on the actuating drive 2
and in particular does not effect a decoupling of the output
element 25 from the drive gear 23.

Once the actuating drive 2 has reached the position shown
in FIG. 11B in connection with the fail-safe function, the
drive gear 23 and the output element 25 in turn must be shifted
relative to each other, in order to bring the actuating drive 2
back into a proper operational condition. In the case of the
actuating drive 2 this can be effected automatically, in that the
drive gear 23, as shown in FIGS. 12A-12F, is rotated relative
to the output element 25 in direction of its starting position.
The transmission element 27 in the form of the toggle lever
thereby is pulled apart, the joint 272 thereby gets out of
engagement with the cutout 261 and gets back into its proper
operational condition coupling the drive gear 23 with the
output element 25 (see the transition from FIG. 12A to 12G).

When shifting the drive gear 23, the adjusting element 26
initially is moved together with the drive gear 23, as can be
taken from the transition from FIG. 12A to 12D, because on
the one hand the transmission element 27 with its joint 272
still engages into the cutout 261 and in addition the spring 266
rotates the adjusting element 26 together with the drive gear
23. In the angular position of the adjusting element 26 as
shown in FIG. 12C, the adjusting element 26 with its cutout
267 abuts against a housing-mounted stop 201, so that the
adjusting element 26 is retained and will no longer be moved
during a further rotary movement of the drive gear 23. Cor-
respondingly, the position of the spring 266 is changed, as
shown in FIGS. 12B and 12E, so that approximately from the
position as shown in FIG. 12E a reversal of direction of the
biasing force between the drive gear 23 and the adjusting
element 26 occurs and the adjusting element 26 is moved
back by a certain adjustment path in direction of its support
position (see FIG. 12F). The cutout 261 of the shell surface
260 of the adjusting element 26 thereby gets out of the region
of the joint 272 of the transmission element 27, so that the
transmission element 27 with its joint 272 in turn is supported
on the shell surface 260 of the adjusting element 26 and the
drive gear 23 thus in turn is firmly coupled with the output
element 25.

The position shown in FIG. 12F corresponds to the starting
position as shown in FIG. 10A, so that the actuating drive 2
has been returned into its proper operational condition and
again can resume its normal operation.

The idea underlying the invention is not limited to the
exemplary embodiment described above, but can also be real-
ized in principle in completely different embodiments. With
the present invention a transmission element is provided for
coupling a drive gear with an output element, which in depen-
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dence on different logical conditions provides a direct con-
nection of the drive gear with the output element or, in par-
ticular in the case of a failure of a voltage supply of the
actuating drive, provides for a relative movement between the
output element and the drive gear, in order to provide for
resetting an air passage device controlled by the actuating
drive into an open position and in this way ensure a sufficient
air cooling of a component to be cooled even in the case of a
failure of an energy supply of the actuating drive.

Instead of rotatably arranging the adjusting element 26
about the axis of rotation D, as in the exemplary embodiments
described above, the adjusting element also can be shiftable
axially to the axis of rotation D, so as to release or fix the
transmission element 27 for establishing the operative con-
nection between the drive gear 23 and the output element
25—depending on the axial position of the adjusting element
26.

Instead of a transmission element in the form of a hinged
lever, it is also conceivable to provide a pneumatically actu-
atable transmission element for example in the form of an air
bellows or the like. In a first pneumatic condition, for example
with inflated air bellows, the transmission element provides a
connection between the drive gear and the output element. In
a second condition, for example with deflated air bellows, a
relative movement between the drive gear and the output
element is possible.

The invention claimed is:

1. An actuating drive of an air passage device for an engine
cooling system of a vehicle, the actuating drive comprising:

a drive gear configured to be driven by an electric motor,
the drive gear being rotatable about an axis of rotation,

an output element which is operatively connected with the
drive gear and is movable with the drive gear along an
adjustment path in order to shift the air passage device
between an open position, in which the air passage
device is opened in order to allow an air stream to pass
through, and a closed position in which the air passage
device is closed in order to minimize an air stream,

a transmission element arranged between the drive gear
and the output element for establishing the operative
connection between the drive gear and the output ele-
ment, and

an actuator which cooperates with the transmission ele-
ment such that in a first position of the actuator the
output element is directly coupled with the drive gear for
movement along the adjustment path and in a second
position of the actuator, at least when the output element
is located in a predetermined portion of the adjustment
path, the output element is movable relative to the drive
gear,

wherein the output element is shiftably mounted on the
drive gear along a circumferential direction about the
axis of rotation, and

wherein the transmission element is formed by two levers
pivotally connected with each other via a joint, wherein
one lever is pivotally connected with the drive gear via a
first articulation point and another lever is pivotally con-
nected with the output element via a second articulation
point.

2. The actuating drive according to claim 1, wherein the
actuator is shiftable between the first position and the second
position in dependence on a voltage condition of a voltage
applied at the actuating drive.

3. The actuating drive according to claim 1, wherein the
transmission element is arranged in a flux of force between
the drive gear and the output element.
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4. The actuating drive according to claim 1, wherein the
actuator cooperates with an adjusting element rotatably
mounted about the axis of rotation of the drive gear.
5. The actuating drive according to claim 4, wherein the
adjusting element includes a circumferential cylindrical shell
surface and a cutout arranged at the shell surface.
6. The actuating drive according to claim 5, wherein the
transmission element
is supported on the shell surface in order to provide the
direct coupling between the drive gear and the output
element when the actuator is in the first position, and

immerses into the cutout so that the output element is
movable relative to the drive gear when the actuator is in
the second position and the output element is located in
the predetermined portion of the adjustment path.

7. The actuating drive according to claim 5, wherein the
actuator in the first position holds the adjusting element in a
support position in which the transmission element is sup-
ported on the shell surface.

8. The actuating drive according to claim 7, wherein the
adjusting element in the support position rests against a stop
of a housing of the actuating drive.

9. The actuating drive according to claim 7, wherein the
adjusting element is coupled with the drive element via a
mechanical spring, wherein the spring is formed to move the
adjusting element from the support position into a release
position in which the transmission element can be introduced
into the cutout when the actuator is transferred from the first
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position into the second position and the output element is
located in the predetermined portion of the adjustment path.

10. The actuating drive according to claim 9, wherein the
mechanical spring is formed to effect an adjustment force on
the adjusting element

from the support position in a direction of the release

position when the output element is located in the pre-
determined portion of the adjustment path, and

from the release position in a direction of the support

position when the output element is moved from a start-
ing position outside the predetermined portion of the
adjustment path and driven by the drive element in direc-
tion of the predetermined portion of the adjustment path.

11. The actuating drive according to claim 1, wherein the
actuator is formed

to take the first position when an electric voltage provided

by an energy supply system of the vehicle is above a
predetermined limit value, or

to take the second position when the electric voltage of the

energy supply system is below the predetermined limit
value.

12. The actuating drive according to claim 1, wherein the
actuator comprises an electric or electromagnetic actuating
element.

13. The actuating drive according to claim 1, wherein the
actuator comprises an electric lifting magnet as actuating
element.



